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ISOFARAFFINIC LUBE BASESTOCK COMPOSITIONS 

• ~A+r «ikc SI 19 to U.S. provisional application 
This application claims priority under 35 U.S.C. Si i» u> w i» 

than conventional mineral oil lubricants. 


PCTAJS9W1766 

WOW/20720 


5 product Adv^a^y, «* FT produm conuin Ha* if any, of typW p^m 

Arog- co-npo^ dueto.ber.Wvd, 
ll) ^^c^»o»oxkl«,^»Hin«dy.m^«»^» ,l 

US P^no.4,m417di 3 ck^co n v«r,kmrf^l*b<^ft» u »» <lfrr 

Lpo»p^C^i»dud e ^.V,^B«*m M a»«.ZSM.3,ZSKM, Z SM.,» 

ZSM-11, ZSM-23, ZSM-35. ZSM-.2. ZSM-38, ZSM-48, M «■* 
MoBtelheU,zeolitt alpha and mWutM tlw~f 

US P^«o.4,943,.72dfado S e S .proc«» fc r.^^ 

U S MM no. 5,059,299 diadoaaa a mdhod for iKK.ertfng .** *™ o*^ *»m 

25 am .o^y*m»*^<^*~''^ a **'* m ** 


20 


solvent dewawng. 

USPlWBl 5.135.638 ud 5,246,56» oisdoae « isomenado. process* for 

^ feed over . .ncWa, - having c^n pore n— - « J~ 
M m-. Catalyst, include SAPO-U, SAPO-31. SAKMl. ZSM-22, ZSM-23 and ZSM-35. 
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US Patent no. 5,282,958 discloses a process for dewaxing a hydrocarbon feed 

induing straighten „ 
produce.dewa^hibe causing^ 

one Group Vni metal. The feedstock is contacted with the catalyst in Ae presence of 
5 hydrogen; exemplified catalysts include SS5W2, ZSM-22 and ZSM-23. 

U S Patent no. 5,306,860 discloses a method of hydroisornerizing FT-denved paraffins 

overaseriesofcatalys*^ 

oils. ... 
U S Patent no. 5,362,378 discloses conversion of FT heavy end products wuh a 

M platinunVbc>ron^^^ 

lube, which may then be dewaxed by conventional solvent dewaxing or by increasing the 

severity of the hydroisomerization step. 

Europe- Mm no. 0 776 959 A2 disdo*. . process for preparing h««U«g bueons 
tavtag . VI of a. le* 1 50 from . FT — W by M hydroisom«ui»g over . .»M>1« 
„ mth.i^ofhydrc^.nd^eito.ol^ 

390°C+ fraction. 

However Kmc of the refers tamsed above disclose or suggest prqarat™. of 
liquid hydrocarbons of* specific and limited range of compositions having any parncular 
oombtatio. of bnmcWn, propertied which tatd to high* desir^ tabrk^ properties 

20 tocl^antnK^conVbMonofli^ 

ofttec Wrd^e»«* disclose, or sugg.sU me^B 

Proximity, as discussed below. 

U.S. Patent no. 4,827,064 discloses high VI synthetic lubricant compositions of 
potyalphaolefins wherein a "branching ratio", CHs/CH,, is measured. 
M The disclosures of the U.S. patents described above are hereby incorporated by 

reference in their entireties. 

A first object of the present invention is production of unique liquid hydrocarbon 

composition which may beuseful as u^**-^^^*"***" 

viscometric properties. 
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iylItbe ^hydroi»Hneri2^andc»ulytkdew^^ 

m^red b, d* p«~|. of 0>«h>t Mr° 8 - W ^ ^ proximit, — <- 

(a)BI-0.5(CHi>4)>15;and 
10 (b)BI + 0.»5(Ca>4)<4S; 

as measured over the liojuid hydrocarbon composition as a whote. 

e^^nav^p^nydroc^con^m^ 
m^bythepacenUgeofme^lrydroge™^^ 

removed from an end group or bnmch (CftM), are such that: 

(a) BI-0.5(CHi>4)>15;and 

(b) BI + 0.S5<CHi>4)<45; 

as measured over the lubricant oil basestock composition as a whole. 

ofal Un*r*uoc^con^r^p^»ich,dr^ 
«JS»-** — ' Mrogens^^P-^ 

tfo^asn^bythepereenugeofr^n^ 

25 (a)BI-0.5(CHV>4)>15:and 
(b)Bl + 0.85(Cft>4)<«; 

additives, demuMBers, anti-roam additives, and roiatures thereof. 
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.^a^c^oo.ofth.pre^b^ 

CHfM, » *. M h frrmuU. » 3»d (b), wW* den* *. M of the i—~ 

^CCS■>^A S TMD5392,^«l«k^«^«( KV ® 10,WofV - iOU, 
„ However, it should be understood that < ^**'*^' 

description. 

One embodiment of the pre** taventfo. k directed to . bp* h»d ro «uto. 
co^nofp^cbydroc^^n^^^ 

^bvu*perc^ofr«c^»^^^« taM ™^ 
mmd from an end group or branch (CR>4). are m* that: 
25 (a)BI-0.5(CHi>4)>l5;«>d 
(b)BI + 0.85(CHi>4)<«; 
M measured over the nauidhydroc^coinpr^nasawhole. 

Ttalw d^ll«id.^P^^^^ B,8re,,er ' h,,,0re ^ 
,o25.4,^Br^P.oxi-«(CH^4) leB u M or^.o22.5,^»y 

the presort invention. 
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ieacribed in more detiil below. 

Hie Squid hydrocarbon composition of the present invention m*y have very low 

and more rmferrtlyleK than I ppm each. 

Th.fcwi.vd.of.^-.ndnitroB^nU.^ 
n^eortnef^. l>- of F^-Tropsch w^ forme, from r dU ive,y P^es^ 

„L» m hvdroc^n».d.h^v«r,.ow^of^ 

techniques, such as distillation. 

TteI ^ fc rth..o«l^cf.rc^.nd,^^ 


or 
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^^i.*^»eve„.«»n^ 

in described in formulae (a) and (b). 

a.con^.f<bn»u^H.bric^^^ 
atotnatics, hydrocnKiate. and MtvenMe&nea basestodu. 

.^bythepercetfageoftn^hyoVogen,^ 

roMved too. an end group or hand. «W>4), arc such that: 
m (a)BI-0.5(CHi>4)>15;«id 
(b)Bl + 0.85(CHi>4)<45; 
as measured over the lubricant ofl basestock compositioo as a whole. 

The lubricant oU hasestocks of the present invention «m«inpnmiinly 

pJ^Ts Thesetwoch^eri^^g^^^""^^"^ 

^u^^p-^-»'^^« ,— , ■ < - ,, - , !:' ,, ™* 

point ranges (Table 1). 
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fc«»er, the r»«toeks of the present invent*. » d-*«Hzed by tow 

130-165. prefer** ton 140-165 and .^,-refenMy ftom 150-165, u wdl « BI ^ CH,>4 
vahm ai set forth in formulae (a) and (b), above. 

k partkuUr. P"*™* I-*- rf *■ • m « e,,, taW '* i0 ° *" ** k »*° il *»*°*' 

pre fe n bh.froml44VI/-4C«°Ctol65VV-2T>C. 

Hydroctrton converrfon ctfjysu naeiul in the eonverion ofthe waxyfcedaocka 
herein to fern, the hydroarbon corpora*, of tjte pre^ inv^ are zeotoe 
^s, such as ZSM-5, ZSM.U, ZSM-23, ZSM-35. ZSM-,2, ZSM-3S, ^J*"* 

5 ^ TlKtHoupVmme^beirrforpo^ 

techniques, such as ion exchange. 

The procea. of nuking the lubricarrt oil buestock, of the pre*nt invention nury be 
j^^^M^-riVF*"-* The hydrodewring o-oces. nuy be conducted 
ow .c«^c*«^«cw.i»g 1 «e*-y«. Convert tenure, may rar«e 

■ fcf ^-i^-»^i-'«---' -, " , -** ,,, ""* 1 'T 

^ Tb. „rfo cf Imogen to tr«l>ydr«^fc^ 

be front 10 to 3500 air' (5* to 19,660 SCF/bbD and the space velochy of the 
«^^wfflQOra^befh>m0.1to20LHSV,r^«r^0.ltol01HSV. 

For example, convent ofthe waxy feedstock may be conducted over a combnaaoo of 
WK oliteB«t.a^*/ZSM-23 catalysuin.be presence of hydrogen. tt-** the proceas 

d^c.er.singlec^snch.sPtfZSM-35. In either case, the unique products of the . 

present invention my be obtained 

b ™ t h=r«t*c^.her^inv a ^i.<^.o.l»^ 
of a I** hydrocarbon compoaihon tavir* p^chy«roc^«>mpor^mwl»chte 
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(»)BI-0.S(CHi>4)>15;««' 

.tepreaOTB, details, dispersal «»ros«.n «h*«<«. »« M<Bra,v 
Produsts, by Dieter Klaman, in Chapter 9, pp. 177-217, venag 
15 as polyisobutenes and poJymethacryiates, pou. j~ r . «iww 

30 hydrocrackates ano soivem .^.Mnns of the present invention 
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hydrocaiboo compositions of the present invention be present at concern™ 
5 wt% of the total lubricating basestock composition. 

Inthefollowh*e*amples^^ 

— ------ ^^C^S 

not limited to, 200-370°C, 400-2000 psig, 0.50-2.0 hr LHSV, and 190U- 

cubic feet per barrel) H 2 at the reactor inlet. 

T ..h* RaaestorV P^fTT 1 Properties 

I*amBlsS-L4 m^flint 80^ was hydrodewaxed in the presence 

A hydrogenated Fischer-Tropsch wax (Parafhnt 80) was nyoroo 

II ZaLcat^st Pourdifferenthydroc^ 
j selective dewaxing caiaiysi. rwu ' ..... -r.ui. i Pvanmle 4 

. u vv Vl and PP values as indicated m Table 1 . Example <♦ 
severe processing conditions, having KV, VI and Y¥ values 

is an example of the present invention. 

oi ^u»j , p p as indicated in l ame i . 

increasingly severe processing conditions, having KV, VI and PP vaiu 

Example 6 is an example of the present invention. 

«M«*.•-*.«.«v.v«-''--- l -- - - , * ,,, • 1-7 

9 are all examples of the present invention. 
F f xample 10 
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Co^lyp^ P*alp^ b^od. of 3.87 «S. «d S.M * W - 
,00-C „e ch^c,^ oy pou, poinu of <^C V. of 130 (Coe^E^ 1) 

poly^hMlefln, 1 50 oSt KV U MT/C, i. .Ho hcWed (Compmov. B»mple.). 

These included: A-^P-^."--^'"^ 

cS,KV@100^n4VIY»kon8lOO^ 

^clwwc^b,.pourpointof-15^(^^ 

Typice. phy** proper*, of «rio». wmmM M» b— «*"t-^-*'* 
*». of tk. Mt. UUP (ulwJow pour poto. ) FT In T«. !.»-»». 



ParaflintC80 Wax (Feed) 
Ex. 1 
Ex.2 
Ex. 3 
Ex.4* 

SMDS Waxy Rafflnate (Feed) 
Ex. 5 
Ex.6* 
Ex.7* 
Ex.8* 
Ex.9* 
Ex. 10* 

Comparative Examples 

CE.1 
CX. 2 
CE.3 
GE.4 
C.E.5 

rv * _- 

♦ Examples of the present invention 


7.14 
6.52 
5.72 
5.54 
5.07 
5.23 
5.11 
5.33 
5.23 
5.46 
7.9 


161 
145 

142 
130 
149 
136 
144 
157 


-63 
39 
•24 
•66 
-18 
-59 
-40 
-42 


<-65 
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figure. i» ,.u v ^vnmvn and two basestocks according to 

low temperature viacomaric properties. 

Mtmnnrmit p"*»»ttt-it n-nn""^" 
ttmrW-MwB D , w «MHz'H solution NMRspectr. were 

120 scans to ensure good signal-to-noise ratios. 

H atom types were defined according to the following regions: 

9.2-6.2 ppm hydrogens on aromatic rings; 

6 2-4 0 pom hydrogens on olefinic carbon atoms; 

4.0- 2.100™ Im^*^****^**^*™ 

2.1- 14 ppm paraffinic CH roethine hydrogens; 
1.4-1.05 ppm paraffinic CH2 methylene hydrogens; 
1 05-0.5 ppm paraffinic CH3 methyl hydrogens. 

I«e of 0, ,o 1. pp m . Results from these 'H NMR wialyses are atmr^ » ™« 

below. 
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Description 


t Different Types of H fwi H NMR 
CH» %CH, %CH 


10 


15 


19.4 

223- 
25.6 
27.6 
10.3 

23.6 

29.8 

26.2 

30 

27.9 

27 

22.7 
23.4 
26.9 
30.0 
31.5 
19.4 


78.5 

76 

71.8 

68.1 

89.7 

70.1 

67.8 

71.2 

67 

69.9 

70.8 

74.8 
74.3 
69.4 
61.9 
55.3 
78.7 


2.1 
1.7 
2.6 
4.3 
0 

6.3 
2.4 
2.6 
3 

2.2 
2.2 

2.5 
2.3 
3.7 
8.1 
13.2 
1.9 


BI 

19.4 
22.3 
25.6 
27.6 
10.3 

23.6 
29.8 
26.2 
30 
27.9 
27 

22.7 
23.4 
26.9 
30.0 
31.5 
19.4 


Paraflint C80 Wax (Feed) 
Ex.1 
Ex.2 
Ex.3 
Ex.4* 

SMDS Waxy Raffinate 
(Feed) 
Ex.5 
Ex.6* 
Ex.7* 
Ex.8* 
Ex.9* 
Ex. 10* 

Comparative Examples 

C.E.1 
C.E.2 
C.E.3 
C.E.4 
C.E.5 

C.E.6 

•Examples of the present invention 

Fmrr^f PrQxiniitv ^Ht>4) . 

F^ea^basestockindicatedinTaWel, 90.5 MHz C NMR single pulse and 135 

j^MU*^**^*™**"* 0 ** TMS was the^ernal 
che^calshinrefe^ C 
spect^. Msu^sespectrawere^edund^ 

good signal-to-noise ratios, and WALTZ-16 proton decoupling, 
e^itnent. An^rCH 2 ™inaU»CNKiR^ 

then^lcarbonattheendofthebranchortben^ylene^ 
.ethylonthebranch. T*e proximity of bra^be, as indicated by CH^, and the type of 
20 carbons are summarized in Table 3. 
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TABLE 3 


Paraflint C80 Wax (Feed) 

Ex.1 
Ex.2 
Ex.3 
Ex.4* 

SMDS WaxyRaf&nale 

(Feed) 

Ex. 5 

Ex.6* 

Ex.7* 

Ex.8* 

Ex.9* 

Ex. 10* 

Comparative Examples 

C.E.1 
CE.2 
C.E.3 
C.E.4 
CM.S 
C.E.6 


% Different ' 
HCHj 


13.6 
15.7 
17.3- - 
18 
6.2 

16.6 
24.9 
16.4 
19.3 
18.1 
15.9 

11.4 

13.2 

19 

16.7 

16.5 

12.3 


81.3 
78.6 
76.3 
75.5 
93.8 

77.3 
67.4 
77.5 
75.1 
76.3 
76.3 

83.7 

81 

74.3 

72.3 

62 

83.9 


5.1 
5.7 
6.3 
6.5 


7.7 
6.1 
5.6 
5.6 
7.7 

4.9 
5.8 
6.7 
11 

21.5 
3.8 


38.2 
28.8 
22.5 
14.7 
58.8 

17J 
7.7 
21.8 

in 

17.7 
20.5 

20.4 
20.6 
22.6 
20.4 
19.2 
17.3 


TABLE 4 


Description 

ParaflintC80Wax (Feed) 

Ex. 1 
Ex.2 
Ex.3 
Ex.4* 

SMDS Waxy Raffinate 
(Feed) 
Ex.5 
Ex. 6* 
Ex.7* 
Ex.8* 
Ex.9* 
Ex. 10* 

Comparative Examples 

C.E.1 
CE.2 
C.E.3 
C.E.4 
CMS 

C.E. 6 _ 

* Examples of the present invention 



23.6 

29.8 

26.2 

30 

27.9 

27 

22.7 
23.4 
26.9 
30.0 
31.5 
19.4 


17.3 

7.7 

21.8 

12.8 

17.7 

20.5 

20.4 
20.6 
22.6 
20.4 
19.2 
17.3 


-24 
-66 
-18 
-59 
-40 
-42 

<-65 
<-65 
-18 
-15 
-15 
-42 
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.^^bythee^ofbr^^bci^ 

^bed^a-con^u^ofr^^^ 

of branching, 43 measured by the ^ of ^ bydrogens <B^e « 

more removed from an end group or branch (CH^4), are such that: 
,) BI-0.5(CBV>4)>15;and 
M BI + 0.85(CHiM)<45. 

^3i..^con^ofU»d^v^(DV@^«^^ 

^^.f^pre^i.vemlon. The <Wd. of the present uwentior. 

"FTWT <F 1S cher Tropsch Wax I«»»«ra.«>. «•* ^ «— '- , ""^ " 

indicated as "HDC". lp #* l ti«*«r«*- a **** M 

of the present spedficatioa 

It is dear from the data set forth in Figure 3 that the FTWI fluids of the present 

torfe «^.«*»-*.»-««t ^th^oft* Wrc^fl^ 

by the following equation: 

(c) DV&vc < 29000^^,0^-7000. 

„„. Suchvariauonsarenottobe^ 
U.e invention, and aU such 

intended to be included within the scope of the foUowing claims. 
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Claims: A • 

, A Uquid hydrocarbon composition, comprising paraffinic hydrocarbon components m 

wfcchtheextentofbran^ 

^four or n^re carbons renv>vedfro^ 

(a) BI-0.5(CH2>4)>15;aiid 

(b) BI + 0.85(CHi>4)<45; 

as measured over said Uquid hydrocarbon composition as a whole. 
10 2. The Uquid hydrocarbon composition according to daim 1, which contains: 
less than 0.1 wt% aromatic hydrocarbons; 
less than 20 ppm (wt) nitrogen-containing compounds; and 
less than 20 ppm (wt) sulfur-containing compounds. 
3. TheUqmdhydrocarboncon^^^ 
15 composition is less than -18°C. 

composition is less than -30°C. 

5. The liquid hydrocarbon composition according to daim 1, wberem sa>d paraffin, 
hydrocarbon components have Bl > 25.4 and (CH^) < 22.5. 
20 6. The liquid hydrocarbon C o^^«^t»^ 1 .^^ ,,> ^ 
hydrocarbon components have nominal boiling points of 370»C+. 
7 The liquid hydrocarbon composition according to daim 1, wherein said paratBmc 
Hvdroc^ncon^nemscompriseon average fewer than 10 hexyl- or longer branches^ 

carbon atoms. . 
jj 8 The liquid hydrocaibon composition according to daim 1, wherem uad paraffimc 

atoms. , . r* 

3D .^uidhytbW™ fluid tie repreKntd^ 
(c) DV»«<:<2900(KVgi»c)-7000. 
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, (i) W - 0.5(CW>4) > 15; ind- 

<b) BI+0.85(CHi>4)<«; 

less than 0.1 wt% aromatic hydrocarbons; 
0 less than 20 ppm (wt) nitrogen^ontaining compounds; and 

less than 20 ppm (wt) sulfur-containing compounds. 

the composition is less than -18°C. 

15 the composition is less than -30°C. . . „ 0 „ ffinir 

hydnx ^,on«,n>pon»t»ta»eBI>25.4 m d(CH^l)<22.5. 

carbon atoms. . . re 

b r*^^-^— •* w "^^^- 
^«-----wccs-^- H - , ■' , -- , '-■ ,,,,- • 
li MM^l«*«^ M ™ ,,,,,, ™^^* ta,rf,t 


!0 19. 


(c) DV»4«<J900(KV 8 „«)-7000. 

AIUU B ...... -.fu^nnWno aft measured 
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